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(54) HYDRAULIC BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
hydraulic bearing with high reliability 
where an air repellent film does not flow 
into the inside of the bearing nor adheres 
to unnecessary parts. 
SOLUTION: By forming an annular 
concave on the section of the sleeve 1 
between the surrounding of the level of 
lubrication oil 7 and the painted area of 
the oil repellent 8, and fluid in of the oil 
repellent 8 is protected. Surface 
roughness of the painted area by the oil 
repellent 8 is made greater than that of 
the axial body or the rotor unpainted with 
the oil repellent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

v-.v-.-.-.-.-.-.-.-.-.-.-.-.^-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.^ 

[Claim(s)] 

[Claim 1] Liquid bearing equipment which is liquid bearing equipment 
which applied the oil repellent agent which is filled up with a lubricating 
oil between an axis and the body of revolution supported free 
[ rotation ] with this axis, and prevents leakage of said lubricating oil to 
the axis or body of revolution near a liquid junction side of said 
lubricating oil, and formed annular heights or an annular crevice in said 
body-of-revolution side in the section near the liquid junction side of 
said lubricating oil, and between the spreading field of said oil repellent 
agent. 

[Claim 2] Liquid bearing equipment made coarser than the surface 
roughness of said axis with which it is liquid bearing equipment which 
applied the oil repellent agent which is filled up with a lubricating oil 
between an axis and the body of revolution supported free [ rotation ] 
with this axis, and prevents leakage of said lubricating oil to the axis or 
body of revolution near a liquid junction side of said lubricating oil, and 
the surface roughness of the spreading field of said oil repellent agent 
is not applied to said oil repellent agent, or body of revolution. 
[Claim 3] It is filled up with a lubricating oil between an axis and the 
body of revolution supported free [ rotation ] with this axis. It is liquid 
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bearing equipment which applied to the axis or body of revolution near a 
liquid junction side of said lubricating oil the oil repellent agent which 
prevents leakage of said lubricating oil. Liquid bearing equipment made 
coarser than the surface roughness of said axis with which the surface 
roughness of the spreading field of said oil repellent agent is not applied 
to said oil repellent agent, or body of revolution while forming annular 
heights or an annular crevice in said body-of-revolution side in the 
section near the liquid junction side of said lubricating oil, and between 
the spreading field of said oil repellent agent. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid bearing 
equipment used for spindle motors, such as a magnetic recording 
medium. 
[0002] 

[Description of the Prior Art] Liquid bearing equipment is used for 
spindle motors, such as a magnetic recording medium. As shown in 
drawing 3 , thrust plate 2b is fixed to the end of a shaft 2, and an axis is 
constituted. A sleeve 1 is arranged at the periphery of a shaft 2, the 
thrust flange 3 is attached and body of revolution is constituted so that 
the end of a sleeve 1 may be countered with thrust plate 2b. The 
closure of the connection field of a sleeve 1 and the thrust flange 3 is 
carried out with adhesives. It fills up with a lubricating oil 7 between an 
axis and a bearing object, and body of revolution is supported free 
[ rotation ] with an axis. 4 is opening of a sleeve 1. 

[0003] Although held inside bearing with surface tension, if a lubricating 
oil 7 disperses by the rotation drive of bearing equipment or the 
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lubricating oil 7 with which it filled up between an axis and body of 
revolution oozes out, since it will produce the contamination to poor 
rotation and the exterior of bearing, the oil repellent agent which crawls 
a lubricating oil 7 was applied near the liquid junction side of a 
lubricating oil 7 like the publication to JP,7~31094,A etc., lubricant 7 
oozed out, and it has prevented ****** Here, the oil repellent agent 8 
is applied to end-face 1a of a sleeve 1 and narrow diameter portion 2a 
of a shaft 2 in near the liquid junction side of a lubricating oil 7. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the oil repellent 
agent 8 had the problem that stable spreading, such as adhering to a 
part without the need of applying in case it is inferior to the spreading 
nature and an oil repellent agent 8 is applied to narrow diameter portion 
2a of the end face of a sleeve 1 or a shaft 2 in near the liquid junction 
side of a lubricating oil 7 as mentioned above, or flowing into the 
interior of bearing and mixing in a lubricating oil 7 when there is much 
coverage, could not be performed. 

[0005] Therefore, although the method of diluting an oil repellent agent 
8 with a solvent, raising a fluidity, and raising workability is taken, when 
adjustment of dilution is difficult and dilutes too much, it may adhere 
also to the part which the oil repellent agent 8 after spreading flows, 
and does not need spreading of an oil repellent agent 8, retouching 
processes, such as a wiping activity, are needed, and there is a problem 
of requiring a great man day. 

[0006] It aims at offering liquid bearing equipment with the high 
dependability which this invention solves said trouble, does not have 
the inflow to the interior of bearing of an oil repellent agent, and 
moreover does not have adhesion in an unnecessary part. 
[0007] 

[Means for Solving the Problem] The liquid bearing equipment of this 
invention is characterized by forming the heights or the crevice which 
prevents the inflow to the interior of bearing of an oil repellent agent to 
the body of revolution in the section near the liquid junction side of a 
lubricating oil, and between the spreading field of an oil repellent agent. 
[0008] According to this configuration, the inflow to the interior of 
bearing of an oil repellent agent is prevented, and reliable liquid bearing 
equipment can be realized. The liquid bearing equipment of this 
invention is characterized by making it coarser than the surface 
roughness of the field to which the surface roughness of the spreading 
field of an oil repellent agent is not applied. 

[0009] Since the oil repellent agent which heightened the adhesion 
force of an oil repellent agent and was stabilized can be applied 
according to this configuration, reliable liquid bearing equipment is 

4/10 



realizable. The liquid bearing equipment of this invention is 
characterized by making it coarser than the surface roughness of the 
field to which the surface roughness of the spreading field of an oil 
repellent agent is not applied while it forms the heights or the crevice 
which prevents the inflow of an oil repellent agent to the body of 
revolution in the section near the liquid junction side of a lubricating oil, 
and between the spreading field of an oil repellent agent. 
[0010] According to this configuration, much more reliable liquid bearing 
equipment is realizable. 
[0011] 

[Embodiment of the Invention] The liquid bearing equipment of this 
invention according to claim 1 is filled up with a lubricating oil between 
an axis and the body of revolution supported free [ rotation ] with this 
axis. It is liquid bearing equipment which applied to the axis or body of 
revolution near a liquid junction side of said lubricating oil the oil 
repellent agent which prevents leakage of said lubricating oil, and is 
characterized by forming the heights or the crevice of said body of 
revolution in the section near the liquid junction side of said lubricating 
oil, and between the spreading field of said oil repellent agent annular to 
a side. 

[0012] The liquid bearing equipment of this invention according to claim 

2 is characterized by to make it coarser than the surface roughness of 
said axis with which it is liquid bearing equipment which applied the oil 
repellent agent which is filled up with a lubricating oil between an axis 
and the body of revolution supported free [ rotation ] with this axis, and 
prevents leakage of said lubricating oil to the axis or body of revolution 
near a liquid junction side of said lubricating oil, and the surface 
roughness of the spreading field of said oil repellent agent is not applied 
to said oil repellent agent, or body of revolution. 

[0013] The liquid bearing equipment of this invention according to claim 

3 is filled up with a lubricating oil between an axis and the body of 
revolution supported free [ rotation ] with this axis. It is liquid bearing 
equipment which applied to the axis or body of revolution near a liquid 
junction side of said lubricating oil the oil repellent agent which 
prevents leakage of said lubricating oil. While forming annular heights or 
an annular crevice in said body-of-revolution side in the section near 
the liquid junction side of said lubricating oil, and between the spreading 
field of said oil repellent agent It is characterized by making it coarser 
than the surface roughness of said axis with which the surface 
roughness of the spreading field of said oil repellent agent is not applied 
to said oil repellent agent, or body of revolution. 

[0014] Below, the gestalt of operation of this invention is explained 
using drawing 1 and drawing 2 . In addition, the same sign is attached 
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and explained to what makes the same configuration as drawing 3 which 
shows the above-mentioned conventional example. 
[0015] As shown in drawing 1 , as shown in drawing 2 (a), in the liquid 
bearing equipment constituted like drawing 3 , the annular heights 5 are 
formed with the gestalt of this operation as the guard section which 
regulates the inflow to the interior of bearing of an oil repellent agent 8 
to the inner skin of the sleeve 1 in the section near the liquid junction 
side of a lubricating oil 7, and between the spreading field of an oil 
repellent agent 8. The annular heights 5 are formed here so that the 
thickness may be set to about 0.02mm and width of face may be set to 
about 0.5mm. 

[0016] Moreover, the surface roughness of the field where the oil 
repellent agent 8 applied to heights 5 from end-face 1a of a sleeve 1 is 
applied is formed so that the adhesion force of an oil repellent agent 8 
may be heightened, and a flow of an oil repellent agent 8 may be 
regulated, and it may become larger than the surface roughness of 
other parts of a sleeve 1, and further, rather than other parts of a shaft 
2, the surface roughness of narrow diameter portion 2a of a shaft 2 is 
also formed for the surface roughness so that it may become large. 
Specifically, surface roughness of the part by which surface roughness 
of the spreading field of the oil repellent agent 8 of a sleeve 1 and a 
shaft 2 is not applied to 2 micrometers - about 6 micrometers and an 
oil repellent agent 8 is set to about 0.35 micrometers. 
[0017] Thus, the constituted liquid bearing equipment is produced as 
follows. The oil repellent agent 8 diluted with the solvent so that the 
suitable fluidity for the spreading field applied to end-face 1a from the 
heights 5 of the sleeve 1 by which the annular heights 5 were formed in 
the inner skin by the side of opening 4 might be acquired is applied with 
the brush etc. Moreover, an oil repellent agent 8 is similarly applied 
about narrow diameter portion 2a of a shaft 2. Although neither an oil 
repellent agent 8 nor especially a solvent is limited, as for the dilution 
ratio of an oil repellent agent 8, it is desirable to use 90% or more as a 
solvent, and to make the remainder into an oil repellent agent 8. 
[0018] The oil repellent agent 8 applied to the sleeve 1 and the shaft 2 
is hardened by heat treatment, a shaft 2 is inserted in a sleeve 1, the 
thrust flange 3 is attached in the end of a sleeve 1, and the closure of 
the junction field of a sleeve 1 and the thrust flange 3 is carried out 
with adhesives. 

[0019] And it fills up with a lubricating oil 7 between a sleeve 1, thrust 
plate 2b, and the thrust flange 3 between the periphery of a shaft 2, and 
the inner circumference of a sleeve 1. Since the annular heights 5 are 
formed in the opening 4 side of a sleeve 1, such liquid bearing 
equipment can prevent the inflow by the side of the interior of bearing 

6/10 



of an oil repellent agent 8 by heights 5, even when there is much 
coverage of an oil repellent agent 8. Moreover, since the surface 
roughness of the spreading field of the oil repellent agent 8 of a sleeve 
1 and a shaft 2 is formed more coarsely than other parts, the adhesion 
force of the applied oil repellent agent 8 increases, a flow of an oil 
repellent agent 8 can be regulated, and it can reduce adhesion of the oil 
repellent agent 8 to parts other than a spreading field, and can realize 
spreading of the stable oil repellent agent 8. 

[0020] Therefore, the obtained liquid bearing equipment becomes the 
thing which has high dependability and which can realize scattering and 
the drive which oozed, reduced ** and was stabilized of the lubricating 
oil 7 by rotation drive. In addition, in the above-mentioned explanation, 
in order to prevent the inflow to the interior of bearing of an oil 
repellent agent 8, the annular heights 5 were formed in the inner skin of 
the sleeve 1 in the section near the liquid junction side of a lubricating 
oil 7, and between edge 1a of a sleeve 1, but the same effectiveness is 
acquired even if it forms the annular crevice 6, as this invention is not 
limited to this and shown in drawing 2 (b). Moreover, the thickness or 
width of face of the annular heights 5 are not limited to the above- 
mentioned thing, and can also set the cross-section configuration as 
arbitration. Similarly, in the case of a crevice 6, especially the channel 
depth, cross-section configuration, etc. are not limited. 
[0021] Moreover, although surface roughness of the spreading field of 
an oil repellent agent 8 was made coarse in the above-mentioned 
explanation while forming the annular heights 5 in the sleeve 1, this 
invention is good also as one of it not being limited to this, and forming 
annular heights 5 or an annular crevice 6 in a sleeve 1, or making 
coarse surface roughness of the spreading field of an oil repellent agent 
8 of configurations. 
[0022] 

[Effect of the Invention] According to the liquid bearing equipment of 
this invention, it is filled up with a lubricating oil as mentioned above 
between an axis and the body of revolution supported free [ rotation ] 
with this axis. It is liquid bearing equipment which applied to the axis or 
body of revolution near a liquid junction side of said lubricating oil the 
oil repellent agent which prevents leakage of said lubricating oil. By 
forming annular heights or an annular crevice in said body-of-revolution 
side in the section near the liquid junction side of said lubricating oil, 
and between the spreading field of said oil repellent agent, the inflow to 
the interior of bearing of an oil repellent agent can be reduced. 
[0023] Or by making it coarser than the surface roughness of the field 
where the surface roughness of the spreading field of an oil repellent 
agent is not applied to said oil repellent agent, the adhesion force of an 

7/10 



oil repellent agent is heightened, the flow is regulated, and adhesion of 
oil repellent agents other than the spreading field of an oil repellent 
agent can be reduced. 

[0024] Furthermore, while forming annular heights or an annular crevice 
in said body-of-revolution side in the section near the liquid junction 
side of a lubricating oil, and between the spreading field of said oil 
repellent agent, the inflow of the oil repellent agent inside bearing and 
adhesion of the oil repellent agent to the outside of a spreading 
individual reason can be reduced by making it coarser than the surface 
roughness of the field where the surface roughness of the spreading 
field of said oil repellent agent is not applied to said oil repellent agent. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawing 1] Drawing of longitudinal section of the liquid bearing 

equipment in the gestalt of operation of this invention 

[D raw i ng 2] The important section enlarged drawing in near the liquid 

junction side of the lubricant in the gestalt of this operation 

[Drawing 3] Drawing of longitudinal section of conventional liquid 

bearing equipment 

[Description of Notations] 

1 Sleeve 

2 Shaft 

2a Narrow diameter portion 

5 Heights 

6 Crevice 

7 Lubricant 

8 Oil Repellent Agent 
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[Translation done.] 
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DRAWINGS 

[D rawing 1] 
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[Drawing 2] 
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[ Dra wing 3 ] 




[Translation done.] 
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